Calpastatin has two distinct sites for interaction with calpain--effect of calpastatin fragments on the binding of calpain to membranes.
Calpain, a ubiquitously distributed intracellular cysteine protease in animals, is thought to be activated at the cell membrane in the presence of micromolar levels of calcium ions. Calpastatin, the sole specific proteinaceous inhibitor for calpain, inhibits not only proteolytic activity, but also the binding of calpain to cell membranes. The inhibition of calpain binding to membranes by calpastatin fragments was analyzed. A calpastatin peptide containing the inhibitory sequence did not inhibit the binding of calpain to membranes. On the other hand, binding was prevented by a fragment without the activity to inhibit proteolytic activity. These data indicate that calpain binds to cell membranes through a site (regulatory site) other than the active site and that calpastatin inhibits the binding of calpain to cell membranes via a site (regulatory inhibition site) other than the inhibitory sequence. Calpain and calpastatin can undergo independent interactions: interaction between the catalytic site of calpain and the inhibitory sequence of calpastatin, and interaction between the regulatory site of calpain and the regulatory inhibition site of calpastatin. The interaction between the regulatory site of calpain and the regulatory inhibition site of calpastatin is essential for the regulation of calpain activity.